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cwt. imoHMy Tpy6 c rwApaa/iH»«ec*©ft ad- 
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KsijacocTfe noa paBoww Aft™*""*" M opdwa- 
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Hap6p«.Tmm otkqcmtcb k cnoco6aK 
npw^MueMiwM Afl* /lKcimAaqwit cm*th« 06- 

CdAHt^'K KODQhh B CK»B**Wax ne^TtfltlD** I'd* 
'^ftOA nr>OMMtUneWHOCTM. ft HACTUOCttl. ftp* 

pa6DT3X op ^nKtan^HOMy peMOHiy ofcaatiwx 

Menvio HsaapeTeHvm ftM«eiai noMiuar 
nh* e^eicTHiHOCTH ftHnp9M«HMM a«$op***~ 
paaauHoft ofecMwofl wwenmi. 

Hz 4mM *tdo5paweHa roMnonoBica, any* 
meHHafl b oGca/myJo KonoHKy MM*e Bwopaa- 
n^^Moro y*«cT*a if cocToatliafl HS 
rKApaBAM4*cKoro pacumpMrena ■ *Hfle r*A 
paannneckoA aopHMpyioujett roitoaic* p icnana- 
hum a** *»non«eHwn muntottyio 
rpaHCnopTHOfl KO/IOMHM TDy6 H K^)9nBHpM piA 
Cnnea KMA*oqr* rpy6 npvt noA^Me «omhq- 

KOBKM H9 CKOaXMltbi; H3 $Hf.2 - pa60TB ^Op~ 

MKpywmoM roJioBxvi & auopdonsieMOM 
yndCTxe; na $«i\3 ~ paapes 4»gpMMpyx>u4eA 



CnocoS ftMnpaMeHMfl Ae<^opMwpeeaHHCif 
o6ceAMaa xonoiwu ocyuiecreAjiioT coaay«- 
uiHM o6paWM> 

CnycKatOT k aunpaaiiaeMOM^ ysaeTKy 1 
KOflOHHy Tpy6 3 c $opMupyiou£* raioeco^ 2. 
noft**T a KonpMny tpy© 3 ^cuakoctv oca P*fio* 
hum Ai9BAe*HieM ti opOHiaoAST nepeptauteHra 
vanOHMM Tpy6 3 KAoafc awnpaeiindMoro ynaCT- 
u a Rpoueccfi pafiOMera umtna, npymeM pa6o- 

H»a UMKfl dpOMSaOMT ft H» K3XAO«i 

craA^M npptfvsa^A^T nepeneiMeKue koaomhu 
Tpy6 «ACuib awnpaBflfl^ioro yMacTKa oiwiy 
aaep* npu pa&pMOM awwchhh a rnApaa/w*e- 
c«aA OopM^pytoMitA ronoaKe. 

Cmco6 OtyittetT 9A * KJT C/ieAyK>lMMM o6pa* 

aoa? t 

06caAwan KOACHfia ah«motpom 146 mm c 
TO/)U4*HOft ctohicM 10 mh cm«t* na r/ty6MM« 
1200 m. Matapnfln q6c^ahoVY <caohhu cranb 
rpynnM nposnocm ( *" 6500 «re/cM 2 . c? T - 
- 38G0*rc/eMfy UJa6nOHOM AwaMCipoM 12^ 
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mh onpdAeAMiitf HaapoxoA*Moerv a o6coaho* 
xoaohmB tid r/iy6wHd 1200 m. rtony<4M/t* notaA- 
*y - waSnCM we npoxoflKr. UJa6AOM A>*a**T- 
pow 118 mm npoxOA*". JCbctkxA raOaptrr 

^OpMMpyiOlUBA rr)rto»*M ItO AWAHCTpV CPCT08h 

ycraHOitvm p*aABM**H»R cerropoa 4 
4iopMMpyioiiieft ronOBKif . Awaiwp mx pa^H- 

W9*tV>#V-*Or.>*©H CObTMlrfiTOOOOTV • Wy?P#H H#- 

ny A^ancTpy oScaAwoa koaohhw ot aw***TP3 
1 16 mm AO 4"2Merpa 1 26 mm. 

<popMi*pyiou4aff ronoaxa 2, HacTpoew«a* 

Htk 3dA8HHUA M3KCHM3/lVKWft AM*"**? B pac 
UJHpVMHOMCOCrO^HMM, COOTBeTCTBVlOtUHfl MO" 
MKHaflfcHOMy AMSHOTpy OOCCAHOA KOftOfiHbl. 

enycKaercp hmkct cmroro ynacTxa. 

Onp4A£oaior yctflu**. cojamiw^ cox- 
TopaMji 4 4>opM*pyioui0ti ramwHsM Ma BHyTpa*- 
hmA AHanarp o6c«ahq* koaohhm S: 

P*3,14-7,1 -10- WO* 26800 *\ 

TAt D ~ 7,1 CM ■? WftpmHH* AM0MBTP pew* 

hobo* ynm)TWMxcfl*Hoft MdHKBTu nOA cexro- 
paMH\ 

L * 10 cm - AAwna peanmovoa vtuioih*- 
TentHOfi Max*eTw: 

P - 120 xrc/cM* - pafioseis H*6wtOMHOB 
naMCMW k*akocto » cdaoto 2. noArnep*- 
A«HHce Toxniwaexua jupampwmuoft* 

Onp« A^nMor yAe*t*«o» «aweH«t, eoxw 
tMMoe ccrropaMU ttmow* 7. no «Myrp*MH*- 
My A«aMCTpy oGpbahom KOnorifw; 



m 2680O m 

T 314 • M - OS 



= 14l0xfc/«M* 

r/je cu, *- 12 g« - BMyrpevrH^jR A>WMcrp no^efr- 
xhoctb* <OKTamn 

t* 0,6 cm - Awn* xowaxra carropo*. 

T«kmh o6paaoM. yAcnwuoo a*^ku«. co- 



Aaiee. c6pacw* AaaAe**e AO ny/i*. ony 
cxax>r xOMno*o«*y c ^opMupyxsuieA tOAO»*o ft 
2 rooxo pM«Yoro yMacTKa 1 m cooepitHx>T bto- 
po* npoKQA « cooTaeTCTBOMMo T***e TpetuA 
6 npcxoA CMM3y aaepx. ^wcciipyrt no wap**""" 
4efifcOMy MMA*K3Topy eaca (H4B) oceawe 
•rpyaui. 

(lonyseHHwe ocewe narpyaicvf cecneHu a 

Ta6iAM||0. 

10 AnannsHpyR oceaue narpysxw. othchsiot. 
«m> Docna BToporo npoxOAa oh* cHwawiwcb 
W%. no cpaaMeuuio c napawM. a nocoe 
TpaTMVo npoxOAa -wa3S%. 

Oaham* Hjwwa* napawft npoxo^. moji<ho 

19 coiAsaat^ M>8MTOMHoeA9aii6NMe arMApaa^i*- 
HecxoajhipMMpyiotu«ft roaoaKa m <ky«iue 120 
crc/CMT 9ro orpaaMtta H3 aajiMniwe xoHTa«- 
T>*wx h oeeaMK Harpymx. Own aoapacTyi. 
Oiw aoipacraHMcM oceao^ narpyaicM no 

20 fVIB. Hen^a AonycicaTv. 4to6u ce awvwwa 
* npaaycMaa 300 kH AonoAMwtenwHO x aecy 

Tpy6 h9 icoropint Wym^a xownoHoaeac ^op- 

MHpytm^ rOROBKO*, T3K fCSt BO^HkiKaeT 

or*acHOcrfr nopwa* Tgy& 

2& . Ecnw oc9vaw wrpy*«a npH6/m^a«rTcji r 
aroa auwMMHd; hio&iq^mo cmwMt*. i«6w- 
twhob aaanoHMe wokoctm a r-o/rca^e 2 e npe- 
A»*ax ot 15% Ot H npGA«W«TV npoTioKsy 
cwwsv amp* Mtpta CMatuft y^tecnw, 

30 Cwacewwe ocewx narpyaoK np*i oobto^ 
hwx npoxonsoc ro«o«m 2 cohac 1 " w wcroyuT o 

TOM, HTO CMITMS o6C9AHOft KD/IOhKW yctpaHfl- 

mrc«. npoxcgutMOCTb iio ko/iomhc aoccranaa- 
itMaaorcA* 

3fi $opHy/i» H3o6peTOH«a 

CnocoB Minpaanemifi i»*opMMpoBa nnoft 
o6caA*oft xonoHHw, axiimaiou^ft crtycx < otf- 
npaaiiaeMOMy yHacrxy TpaHcnopTHoft xoaom- 
Htft Tpy<5 c r»^a«BUHac<MM pacuwpwTawM. 
40 no^avry a Tprydu atHAXDCtM n©A paSoMHM A aB * 
n^maM m mp*M*tna*U4a koaohh^ rpy6 anp^s 
w^pasjraoNlOroyHaciica a npouecce pafionero 
4»ncna.oTAiiH«iotttMaca reM. mci^wo 
* noBUtueHMA a^erAaHoctM aufipaawHHA 



aAaaaeMoe cecropaMM no mfyrponweMy am* mr _ 

Morpy o6ca A Hoft xo«o«w. cocraa/wcT & « AOtopMVpoaamiOA otoiAHc^ koaohk^, b xa 
40% Or. 

noAA^P wear* a n>*oa*e 2 pa6oMcc tntiwh 



to«ihoc AaBAeMwe, p9f»H0e 120 rrc/o**, ranyr 

IIOAVOMHIIKOM Tpy6w 2 BflftPX M COBOpUiaiOT 

napvuft ppoxoA *opMMpyiomeA rOiiOBKOil H«* 
pea CMflrbn^ yvacrox 1 d0cAAHo« xqaohhm, 
C03AaaaH na o6c«AMyx> KOAOhHy xoHraKmue 
n oc«ob»o HarpyaxM. 



rHApBBAWNBcxora pattuKpHTeJia vtc- 
noAbaywT mApAMmecKyo AOpnupyiomyw 
ro/ioaxy. np*weM peGfmtA mix/i npo*w<wrr 
ctbahAHO, a Ma xdax^pft ctbahw npo*a»OA*T 
60 fiepcMemeNKe mqmhnv tpy6 bad** awnpae- 
ARCMoro yHacnca o-nay aaepx npw paBombm 

ABBABMMM B fHAPaBAWfCCKOft flOpMWpyXJU^OM 

rOAOaxe. 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (c[illegible subscript] = 6500 
kgffcm 2 , a y = 3800 kgf/cm 2 ). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 118 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 1 8 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 16 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14 -7.1 - 10- 120 = 26800 kg 

where D = 7. 1 cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P = 120 kgf7cm 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 26800 
mii ~ *>D /n -/~ 314120.5" 

= 1410kgtfcm 2 , 

where D\ n = 12 cm is the inner diameter of the contact surfaces; 
/= 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 

Up tO 40% Oy. 

Maintaining a working excess pressure in head 2 equal to 120 kgffcm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgffcm 2 may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 15% a y and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[see next page for tables and figures under columns 5 and 6] 
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[table and figures under columns 5 and 6] 



Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 


1220-1190 


155 


130 


100 



[see Russian original for figure] [see Russian original for figure] 



Fig- 1 Fig. 2 
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